so that the efficiency of the operation in the olivocorticonuclear loop will be increased. Work is in progress in our laboratory to test this hypothesis. If it proves to be the case, synapse elimination would represent a fundamental (yet possibly changeable) mechanism for creating the specific and highly patterned connections that are the basis of the computational power of the nervous system in the adult.
Finally, since synapse elimination is a selective mechanism that can be modulated by epigenetic factors such as neural activity, it substantially reduces the amount of genetic information needed to specify these connections. 
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Changeux, J.-P. Concluding remarks: on the "singularity" of nerve cells and its ontogenesis. In: Progress in Brain Research. Molecular In the past, physiological data on capillary permeability were explained solely by postulating a physical interplay between a rath.er inactive porous barrier, the endothelium, and the size of the permeant molecule. It was later demonstrated that the net charges of both the endothelial cell surface and the permeant molecules also play significant roles in transendothelial transport. Recent evidence has revealed that the endothelial cell is biochemically and functionally highly differentiated, being able in certain vascular beds to select and transport plasma proteins according to their chemistry.
A cell biological view of endothelium
The transport of molecules from the plasma across a vascular endothelium is governed by three groups of factors: 3) plasma driving forces, the hydrostatic pressure and the oncotic pressure; 2) physicochemical properties of the permeant molecules, their size, shape, charge, chemistry, and concentration, the latter generating gradients for diffusion exchange; 3) the surface properties and specific activities of the endothelial cells. Endothelium possesses all the basic properties of a polarized epithelium and is highly specialized for transport. It is metabolically very active and exhibits a differentiated structure and chemistry according to the tissue in which it resides. As a result, endothelial participation in &the blood-tissue exchange of substances is a more refined and dynamic phenomenon than had been supposed.
In their interactions with endothelial cells, plasma molecules can be taken up either in the fluid phase or by adsorption (Fig. 1) . The latter mechanism can be either nonspecific (e.g., electrostatic binding) or specific (e.g,, binding of a molecule to its cognate receptor). As a result, plasma molecules can be either internalized within the cell, usually Receptor-mediated transcytosis and fluid-phase endocytosis are characteristic for capillary endothelium of heart, lung, skeletal muscle, and adipose tissue; fluid-phase transcytosis and adsorptive (nonspecific) endocytosis occur in endocardium and endothelium of arteries, arterioles, muscular venules, and veins. cp, Coated pit; up, uncoated pit; pv, plasmalemmal vesicle; cv, coated vesicle; 1, lysosome; c, transendothelial channel, reaching the lysosomal compartment (endocytosis), or they can be transported across the endothelial cell to the interstitial fluid (transcytosis). Endocytosis can be performed either by clathrin-coated pits and coated vesicles (adsorptive and receptor-mediated endocytosis) or by a fraction of plasmalemmal vesicles (fluid-phase endocytosis or pinocytosis).
In the continuous endothelium, transcytosis can be carried out by plasmalemmal vesicles shuttling between the two endothelial surfaces or by transient transendothelial channels. Thus transcytosis of a molecule can occur either in the fluid phase or after its binding to a specific receptor, the latter process being designated receptor-mediated transcytosis. The detailed mechanisms, controlling factors, and magnitudes of each of these transcellular pathways are not completely understood.
Receptor-mediated transcytosis of albumin
In certain capillaries transcytosis of albumin is chemically specific. This has been demonstrated in the following experiments. After blood was washed out with a suitable perfusate in an anesthetized mouse, albumin adsorbed onto 5-nm gold particles was perfused in situ. After 3-35 min, the unbound conjugate was washed out, and various tissues were processed for electron microscopy. In capillaries and small pericytic venules of the heart, lung, diaphragm, and adipose tissue, albumin-gold initially bound exclusively to the plasmalemmal vesicles open to the luminal side of the endothelial 98 NIPS Volume 2/June 1987 cells and to some uncoated pits of the plasma membrane (Fig. 2) . Per unit volume, the concentration of particles within a vesicle (mostly adsorbed on the membrane) was 1,000 times higher than in the perfusate. After 3-5 min labeled vesicles appeared on the abluminal surface, apparently discharging the ligand (Figs. 3 and 4) . At any given time, a relatively limited number of albumin-gold-labeled vesicles are being transcytosed. This pattern of albumin-gold binding was absent in the brain cortex or in fenestrated capillaries.
Albumin-gold is specifically competed
No binding was obtained when this ligand was injected in vivo with normal albumin-containing plasma present or when the ligand was competed in situ with free albumin (Fig.  5) . This suggests that albumin-gold and monomeric albumin compete for the same binding sites on the vesicle membrane. The binding was not electrostatic in nature because neither heparin nor high ionic strength could displace the bound albumin-gold from the vesicle membrane. Other macromolecules, such as fibronectin, fibrinogen, glucose oxidase, or polyethyleneglycol tagged to gold, did not give a decoration comparable to that of albumin (21 * Albumin-gold binding is also saturable
With the use of increasing ligand concentrations, morphometric analysis revealed that binding of albumin-gold is saturable at very low concentration and short exposure. Similar results were obtained with radiolabeled monomeric albumin ('""I-albumin) or radiolabeled albumin-gold conjugate (l""I-albumingold) (Fig. 6 ).
Albumin-gold is transcytosed exclusively by vesicles
With increasing perfusion time, more vesicles reached the abluminal surface and apparently released the ligand into the subendothelial space (Fig. 4) . Transport was most prominent in lung and heart. These results were confirmed with monomeric radioiodinated albumin, analysed both by spectrometry and autoradiography. Additional immunocytochemical evidence has been reported by others for transcytosis of free albumin, either endogenous (11) or exogenous (7).
Binding of albumin is enhanced when carrying fatty acids
Preliminary experiments in collaboration with Galis using oleic acid bound to albumin-gold, 12"1-albumin-gold, or 1251-albumin-oleic acid indicate that in the mouse lung the labeling density is generally double the values obtained with the fatty acid-free counterparts. At the cellular level, the labeling pattern is similar to that given by defatted albumin, as is the concentration at which saturation is achieved. Autoradiography shows a pronounced uptake in capillaries and small pericytic venules of both 1251-albumin and 1251-albumin-oleic acid. Together these observations suggest that the endothelial specific binding sites for albumin express a higher affinity for the ligand when it is carrying fatty acids, a major function in vivo of this plasma protein.
Fluid-phase transcytosis of albumin
In other endothelia, albumin is transported by a nonspecific fluidphase mechanism, Analysis of the continuous endothelium of successive vascular segments showed a differentiated uptake and transcytosis of albumin (3). In capillaries and postcapillary venules the albumingold was transported by receptormediated transcytosis, but in the endothelium of arteries, arterioles, This striking segmental difference in the magnitude of albumin transport was confirmed for monomeric albumin by light-microscope autoradiography.
Other plasma proteins also transported by receptor-mediated transcytosis Low-density lipoprotein.
Immunocytochemically it has been shown that in rat arterial endothelium transcytosis of low-density lipopro- aloglycoprotein receptor of the hepatocyte (5).
Receptor-mediated transcytosis is a basic cellular process Receptor-mediated transcytosis represents an important property that endothelium shares with other epithelia. The transcellular pathways and in some cases the molecular mechanisms involved in such processes have been identified for polymeric immunoglobulin A, immunoglobulin G, thyroglobulin, etc., in the small intestine, mammary epithelium, liver, thyroid epithelium, and others. The controlled transfer of molecules between compartments separated by an epithelium is a basic phenomenon that supports many major physiological functions such as nutrition, blood-tissue exchanges, blood-biliary circulation, hormone transport, immunologic reactions, and others.
Concluding remarks
These findings call attention to four new and important aspects of capillary permeability: Z) certain endothelia contain specific binding sites (putative receptors) for some plasma proteins; 2) such proteins are transported across the endothelium by a receptor-mediated mechanism, indicating that 3) the permeation of a molecule depends not only on its size and charge but also on its chemical properties; and 4) some proteins, such as albumin, can be transported in some vascular beds by receptormediated transcytosis and in others by a nonspecific, receptor-independent process.
Receptor-mediated transcytosis of albumin may represent a selective mechanism for site-specific delivery of important molecules carried by the albumin, molecules like fatty acids, testosterone, estradiol, thyroid hormones, etc. It seems reasonable to assume that in certain vascular beds other plasma constituents may also be specifically selected for transport, a possibility that remains to be explored. 
